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Abstract: Manufactured SiC¢/SiC composites by NITE method was investigated fracture characteristics

according to the size of the surface crack. Coated surface crack with a SiO, colloid in several ways

was evaluating the possibility of healing. The

strength of CCS and UCS is 313 and 230MPa,

respectively and it is about 1/3 of the SPS. Bending strength of SiC¢/SiC composites has no effect with

the pre-crack size to the critical crack size. SiCf/SiC composites can not generate large amount of SiO,

oxides to the bottom of crack, and is only generated randomly on surfaces, and can not contribute to

the recovery of bending strength.
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Fig. 2 Dimensions of the specimen and the

three-point bending system

(a) SPS (Single Phase Specimen)

(¢) CCS (Cross Composite Specimen)

Fig. 3 The shape of specimen of SiC¢/SiC composite

ceramics and monolithic ceramics
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Fig. 4 Relationship between bending strength and
deflection from SPS, UCS and CCS specimen
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Fig. 5 Bending strength of UCS, CCS and SPS

specimen according to the crack size

o
it
o
fru
=
o

Aoz o] Fojzl MiEY 2
AL AFOE AT F Ue
B Aol ¢ & 9l
el 2o de F
Ge| =717k F7hshed

__>‘.1_1“
2
k)
fio
o
u oy @

B 9 o
o N o

%
I
icS
[>

¥
<

#Hu Si

@)

i

ol
@)
=
%)

2
>

iU
i)
o
b
2 e

A
oro
o

o U
*om o

i
rr

RO
g
X
Jo

ofr
on
N
8 %
i
=2

[r

rg o
i)

b0 o T Mo oo o
ot
1

o e
o
o

= LTS
N

e (n

i)
r+
2

1 g
[o

>
-
)
..lk
[

30,
4 0
oy M
o
_‘\(_‘
ki

oo

c
a
w2
f
v}
©
A
Hir
_n
o
P
rlo
2
- r:u
o2 g

rlo
)
N
M
o e
12
™
2
ro

Jat

Ho
~
B=)

a
2
©
=
o
l-l (

T
ol

1000im & H#EAE 99 22
AR HAgd o3ty F4% F = steglo] o
BAEE FAS Uk WA B AT HE
1000gm ©17<] A7 717 A= SiCySiC

e

oX,

o B

ol N > il 2 M
o P x0 o (XN HomNrr

iz

SR ESHI| A3 K| Mi17¥ M4z, 2013 8 97



L

H«l
=t}
CCSE ucsEth w3 S
o7} AeiRol webd FY Awst 7 2
<t _/F gll:} 0]740 /3.,9,_ qu‘fko] 0/90° ®}3ko
Aol dep Ao 5 gl Dols} &
& |

rﬁ: _IhI

== ZJE«I ﬂwol ot

Fig. 6 Thst HIA X 31522 UCS Al dH 9
717 2 #dol =4 #EAY
AE o] get Bgo|th

Fig. 73 82 245N 35l E #9& =%
ucse} ccsel #Exx SEM elw|XA|o|t}. Fig.
b ZHOE HAf/mEY23] AWHE wet
74go] AR ES & F AUtk 53| AlFEA
oo 2 CCSET HAH/mEZ A AW £
7} sl dAs AT A el oF #EY
ARE Aol W3S wet o Y2 g0 24 o
011,]._,—1 9}9«‘3‘] }\4 07} ;<4ZQ 7(4 oflcdo]]/q HLE]

38 #=8

7F dojyar ok Fig. 7(a) EHS HA X o4
©F 33 7|HozE H{/MEH2 AHS wet
Tgo] JAs T AT} Fig. 7(e)olA ddge ®

(b) Cracked specimen using a load of 24.5 N

-

(c) Cracked specimen using a load of 196 N

(d) Cracked specimen using a drill of ¢l
Fig. 6 The fracture image of cracked UCS

specimens

98 vt=EHI|ASHYX| A7 M4z, 2013'H 8

WO MfFEd] EYsel Hfst FRHOE B
T Bold g AAF + AUtk oY HATt
T gold gEAEdl @ 5 Ut FAYel= ¥
Taha, FEe Fue] AfmELs AW gt
Qs Jov], Bele] EA}E MEY2 i
o xe] #@ RAe SPssh &e PO Hrjel

g o) s o WA} A e
Yo Awel e paAgEe] FAuo] vz}
TS Bk FW@E Wl Hl3te] W&

CCS &

o P
@ & F Aok
s
[€}

FGell A w7} oS

Fig. 8(b) AL A &8 =9 AW o] W
ol tiste] 90°= wigE AEo] otk o] 3
weko] Aol g ofgk AgS stu la, UF
859 T4l AXE 7] wWEel ] 7]
o] HAeS & F Utk ole} ZE HAfo] AlPH

Fig. 7 SEM image of UCS after bending test; (a)

surface, (b) side, (c) enlargement of circle (a)

Fig. 8 SEM image of CCS after bending test; (a)

surface, (b) side, (c¢) enlargement of circle (a)



Hb)oll Blste] AA dojwtth.
Aap Al EHol
g} #do] MAS STt
(0 BT TYH oF
de &9 Hfie BF

Fo] R vl B

(r
&
S
kot
Ho
=
(m
1

12
R
td
)3
o
fru
l
N
NI

o
P
oy
2
X o
=
£2

o
:E

é
(m
X‘i
[

lo

Q
)
nJlo

-

I
A

o

ol
El

X0

T

JIN' r\j
1°)

G

S

SR APl P =
Fo| AR/EY s A”eNM B7k Dot ¢

274 Q93 e ¢+ Ak

X
of

Ay

3.2 SiC¢/SiC H&el SiO: L= E'—EOl
E FEHH OE o A7 S&

A7 B2l sice] HA IAME =27 —%
EdA R A&t g3 Z|HAA #E A
e =AY =3 a9 79 AR
=2 93l Si0, Yz FRol= &0 g5 IH
st X8 & AAISIATE Fig. 9914 UCS =A)
o He F¥A== oF 390MPalEl Hksled, CCS
BAE Af W olHT} W&
250MPad] B3 ZE=E YERUTE o]A2 SPS
A vlEte 3R EE Auk olske] e

SiCy/SiC

\I

H]—tﬂ:k] o7

“='1400f [ Cracked SiC/SiC (UCS)
a A Cracked SIC/SIC (CCS)
21200» B Cracked & healed (UCS)
c A Cracked & healed (CCS)
= 1000+~

L SPS Specimen

L @ 05

B F g B
R mg s |

1

Bending strengt
g &t8 8

40 600 80 1000
Surface crack size, 2¢ (um)

Fig. 9 Bending strength of heat-treated UCS and
CCS specimen with SiO; nano colloid coating by
dip coating method
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